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[ABSTRACT] 

[Abstract] 

When using visual content, a user with visual 
5 impairment may not discern necessary information from 
visual content due to vision degradation resulting from 
the visual impairment characteristics. The present 
invention includes adaptive content transformation 
methods and devices according to an input data 

10 description structure for transforming visual content 
adaptively according to the user's low vision 
characteristic symptoms and representing presentation 
priorities of multimedia content, the user's 
preferences for transformation between different types 

15 of content, and the user's presentation preference 
information regarding image qualities of visual content, 
by using the user's general presentation preference 
information. An input data description structure for 
adaptive transformation of visual content for a user 

2 0 with visual impairment is used to divide visual 

impairment symptoms into three types of symptom degree 
(mild, medium, and severe) according to the visual 
impairment symptom degrees, and describe each of the 
visual impairment characteristics. An adaptive 
25 transformation method for visual content comprises a 
visual impairment compensation adaptive transformation 
algorithm for representing severe visual impairment 
symptoms, an adaptive transformation algorithm for a 
medium visual impairment, and an adaptive 

3 0 transformation algorithm for a mild visual impairment. 

In order to analyze the user's visual impairment 
symptom information and compensate for the 
corresponding visual impairment symptoms, each of the 
adaptive transformation algorithms uses various image 
3 5 processing techniques, such as brightness control, 
sharpness control, contrast control, glare attenuation, 
change of image and font sizes, and change of font 
styles and colors, for visual content. Also, in the 
case of a very severe visual impairment or loss of 



eyesight (a blind person) , video or character 
information is converted into voice or audio 
information (modality conversion) to transform visual 
content into audio format, thereby making it possible 
5 to transfer the visual content information to the user 
while minimizing information loss. The results of the 
adaptive conversion are verified through a program that 
enables a general user to experience the low vision 
characteristics of a user with a visual impairment. The 

10 present invention also comprises an adaptive content 
transformation method according to an input data 
description structure for representing a user's 
presentation preference information that can transform 
contents adaptively and in conformity with the user's 

15 presentation preferences in consumable presentation of 
multimedia content. The user's presentation preference 
information for adaptive transformation of multimedia 
content includes presentation priority preferences 
according to the types of multimedia content (e.g., 

20 characters, video, and audio), the user's preferences 
for transformation between different types of content 
(e.g., transformation of character and video content 
into audio content), and the user's preferences for 
image quality of visual content (e.g., brightness, the 

2 5 degree of fine detail, contrast, the number of 

intensity levels, gray/color selection, the minimum 
font size of character information, the style and color 
of a font, and viewing distance) . The present invention 
provides an input data description structure for 

3 0 representing the user's presentation preference 

information and an adaptive content transformation 
method according to the same. The present invention is 
applicable to the Digital Item Adaptation of the MPEG- 
21 Part 7 that is being standardized to implement a 
35 multimedia integrated framework for freely using 
multimedia content under different network or device 
environments by integrating the standards of 
conventional MPEG (Motion Picture Expert Group) and the 
standards of other standardization groups. 
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[Representative Drawing] 
FIG. 1 

5 [Index] 

Visual impairment, Low Vision, Visual impairment 
Symptom, Adaptive Transform, MPEG-21, Digital Item 
Adaptation 



[SPECIFICATION] 
[TITLE OF THE INVENTION] 

METHOD AND SYSTEM FOR TRANSFORMING ADAPTIVELY 
5 VISUAL CONTENT ACCORDING TO USER'S SYMPTOM 
CHARACTERISTICS OF LOW VISION IMPAIRMENT AND USER'S 
PRESENTATION PREFERENCES 

[BRIEF DESCRIPTION OF THE DRAWINGS] 
10 FIG. 1 is a block diagram of an overall system 

according to the present invention. 

FIG. 2 is a diagram illustrating an input 

information description structure according to the 

present invention. 
15 FIG. 3 is a diagram illustrating visual impairment 

symptoms and an adaptive transformation for 

compensation for the same according to an embodiment of 

the present invention. 

2 0 [DETAILED DESCRIPTION OF THE INVENTION] 

[OBJECT OF THE INVENTION] 

[TECHNICAL FIELD OF THE INVENTION AND RELATED ART] 

The present invention relates to a method for 
adaptively transforming visual content that a user with 
25 visual impairment intends to use according to the 
symptom characteristics of the user's visual impairment, 
and to an input data description structure, in order to 
solve the problem of users with visual impairment 
perceiving incorrect information from visual data 

3 0 contents, and allow such users to receive the same 

information from contents that users without visual 
impairment receive . 

A group of video professionals constituting the 
SC2 9 Working Group of JTC1 (Joint Technical Committee 
3 5 1) of the international standards bodies for multimedia, 
the ISO/IEC (International Standard Organization / 
International Electrotechnical Committee) , is striving 
to establish a next-generation standard for a 
multimedia framework in MPEG as MPEG-21, by 
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consolidating existing standards of MPEG and other 
standards organizations and large-scale networks or 
terminals existing in different social environments, to 
form a combined multimedia framework that allows for 
5 unrestricted and convenient use of multimedia content, 
regardless of the user circumstances. Adaptive 
transformation of digital items of subclass 7 in MPEG- 
21, as a category for adaptively transforming 
multimedia content (digital items) according to a 

10 network or terminal, or user characteristics, is 
currently in the standardization process. To this end, 
the present invention discloses visual impairment 
symptoms of users in Table 1, and based on the latter, 
the present invention sets forth a method of presenting 

15 visual information to be viewable by even people with 
visual impairment. 

[Table 1] 



Typical Symptoms of Visual impairment 

- Reduced fine detail 

- Reduced contrast 

- Increased need of light (e.g., night blindness) 

- Loss of peripheral vision field 

- Loss of central vision field 

- Hemianopia 

20 

[TECHNICAL OBJECT OF THE INVENTION] 

The present invention is intended to provide 
semantic information of visual content corresponding to 
a general user to a user with visual impairment, 

2 5 regardless of the type of visual impairment or separate 

special equipment. The present invention is also 
intended to provide an adaptive transformation function 
in conformity with user's preferences in the 
consumptive presentation of media contents by using the 

3 0 user's presentation preference information. To this end, 

the present invention defines an input data description 
structure for the user's visual impairment symptoms and 
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an input data description structure for the user's 
presentation preferences, and describes an adaptive 
transformation method according to the user's visual 
impairment characteristics for each digital item. 

5 

[CONFIGURATION AND OPERATION OF THE INVENTION] 

To achieve the above objects, the present 
invention may comprise four important parts: 1) an 
input data description structure for a visual content 

10 adaptive transformation method, 2) an adaptive 
transformation method for visual impairment, and 3) an 
adaptive transformation method for satisfying user's 
presentation preferences. 

Hereinafter, an embodiment of the present 

15 invention will be described with reference to the 
accompanying drawings and equations . 

In an overall system structure of the present 
invention (FIG. 1) , a visual content input unit 100 and 
a visual content conversion unit 3 00 perform an 

2 0 adaptive transformation process according to an input 
data description structure 200 (presentation preference 
information and visual impairment symptom information 
of a user with visual impairment) , and then a visual 
content output unit 400 outputs adaptively transformed 

2 5 visual content. 

As illustrated in FIG. 2, the input data 
description structure 20 0 of the adaptive 
transformation method includes a user visual impairment 
symptom description unit 210 and a user presentation 

30 preference description unit 220. The user visual 
impairment symptom description unit 210 includes a 
descriptor 211 for representing the degree of the loss 
of fine detail among a user's visual impairment 
symptoms, a descriptor 212 for representing the degree 

35 of lack of contrast, a descriptor 213 for representing 
the degree of the increased need of light, a descriptor 
214 for representing the degree of the loss of 
peripheral vision field, a descriptor 215 for 
representing the degree of the loss of central vision 
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field, a descriptor 216 for representing the degree of 
the loss of a left or right half side of a hemianopia 
vision field, and a numerical (0-1) descriptor and a 
narrative (mild, medium, severe) descriptor 215 for 
5 representing a visual impairment symptom degree level. 

Also, the user presentation preference description 
unit 220, which is used to analyze presentation 
preference information and then consumably present 
adaptively- transformed visual content, includes a 

10 content type presentation priority preference 221, a 
sharpness presentation preference 222, an enlargement 
presentation preference 223, an explanation 
presentation preference 224, a modality conversion 
presentation preference 225, an intensity level number 

15 presentation preference 226, a gray/color selection 
presentation preference 227, a minimum font size 
selection presentation preference 228, a font color and 
background color selection presentation preference 229, 
a font style selection presentation preference 23 0, and 

2 0 a user's viewing distance designation presentation 
preference 231. 

Table 2 below shows an embodiment of describing 
the user visual impairment information of FIG. 2 as an 
XML document . 



- 12 - 

[Table 2a] 
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5 

Table 3 below shows examples of the user 
presentation preference information written in Table 2 
above written as an XML document . 

10 [Table 3a] 



Definition Of ExttnciodPir&sur'.rL-i!. io:ii iofor«nc*» 
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,r *Vi<l«ct>r««»nt»tion?ciC.rt'.y" ~ 
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[Table 3c] 
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[Table 3d] 
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[Table 3e] 



10 FIG. 3 is a diagram illustrating a visual impairment 
symptom and an adaptive transformation for compensation 
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of the same according to an embodiment of the present 
invention. 

[EFFECT OF THE INVENTION] 

According to the present invention, a user with visual 
5 impairment can receive almost equal semantic 
information from visual content as general users 
without using separate equipment, thereby enabling the 
user with visual impairment to use multimedia content. 
This is also applicable to the digital item adaptation 
10 field of the international media standards MPEG- 7 and 
MPEG- 21. 
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[CLAIMS] 
[Claim 1] 

- An invention which comprises an adaptive 
5 transformation method according to visual impairment 
characteristics and an input information description 
structure for the same . 

[Claim 2] 

10 An invention which comprises an adaptive 

transformation method according to a user's 
presentation preference information and a definition of 
an input information description structure. 

15 [Claim 3] 

An invention which comprises an adaptive 
transformation method according to visual impairment 
characteristics and a user's presentation preference 
information, and an input information description 

2 0 structure for the same. 

[Claim 4] 

The invention according to Claim 1, which 
comprises displaying the presence or absence of the 

2 5 loss of left/right eyesight in representing the input 

information description structure. 

[Claim 5] 

The invention according to Claim 1, which 

3 0 comprises displaying the type of a visual impairment 

symptom in representing the input information 
description structure. 

[Claim 6] 

3 5 The invention according to Claim 1, which 

comprises descriptively representing the degree of a 
visual impairment symptom in representing the input 
information description structure. 
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[Claim 7] 

The invention according to Claim 1, which 
comprises numerically representing the degree of a 
visual impairment symptom in representing the input 
5 information description structure. 

[Claim 8] 

The invention according to Claim 1, which 
comprises the degree of loss of fine detail as a visual 
10 impairment symptom in representing the input 
information description structure. 

[Claim 9] 

The invention according to Claim 1, 
15 comprises the degree of lack of contrast as a 
impairment symptom in representing the 
information description structure. 

[Claim 10] 

2 0 The invention according to Claim 1, which 

comprises the degree of increased need of light as a 
visual impairment symptom in representing the input 
information description structure. 

25 [Claim 11] 

The invention according to Claim 1, which 
comprises the degree of loss of peripheral vision field 
as a visual impairment symptom in representing the 
input information description structure. 

30 

[Claim 12] 

The invention according to Claim 1, which 
comprises the degree of loss of central vision field as 
a visual impairment symptom in representing the input 

3 5 information description structure. 

[Claim 13] 

The invention according to Claim 1, which 
comprises the degree of loss of a left or right half 



which 
visual 
input 
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side of a vision field as a hemianopia symptom of 
visual impairment in representing the input information 
description structure. 

5 [Claim 14] 

The invention according to Claim 2, which 
comprises a user's sharpness presentation preference in 
representing the input information description 
structure . 

10 

[Claim 15] 

The invention according to Claim 2, which 
comprises a user's enlargement presentation preference 
in representing the input information description 
15 structure. 

[Claim 16] 

The invention according to Claim 2 , which 
comprises a user's explanation presentation preference 

2 0 in representing the input information description 

structure . 

[Claim 17] 

The invention according to Claim 2, which 
25 comprises a user's modality conversion presentation 
preference in representing the input information 
description structure. 

[Claim 18] 

3 0 The invention according to Claim 2, which 

comprises a user's presentation preference of the 
number of intensity levels in representing the input 
information description structure. 

35 [Claim 19] 

The invention according to Claim 2, which 
comprises a user's grey or colour selection 
presentation preference in representing the input 
information description structure. 
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[Claim 20] 

The invention according to Claim 2 , which 
comprises a user's minimum font size presentation 
5 preference in representing the input information 
description structure . 



[Claim 21] 

The invention according to Claim 2, which 
10 comprises a user's minimum font colour and background 
colour selection presentation preference in 
representing the input information description 
structure. 



15 [Claim 22] 

The invention according to Claim 2, which 
comprises a user's minimum font style selection 
presentation preference in representing the input 
information description structure . 

20 

[Claim 23] 

The invention according to Claim 2, which 
comprises a user's viewing distance designation 
presentation preference in representing the input 
2 5 information description structure. 
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[DRAWINGS] 



[Fig. 1] 
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[FIG. 3] 
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